Γ-glutamyl transferase as an early and sensitive marker in ethanol-induced liver injury of rats.
γ-Glutamyl transferase (GGT) has been regarded as a biological marker of heavy alcohol consumption or hepatobiliary disease such as fatty liver. However, the role of GGT is unknown in the molecular pathway during alcohol-induced liver injury. To determine the role of GGT in alcohol-induced liver injury, Sprague-Dawley rats were administered 22% and 38% ethanol for 3 days as acute and 5 weeks as subchronic model. In serologic analysis, the level of GGT was significantly increased and the level of alanine aminotransferase, aspartate aminotransferase, and total bilirubin were not changed at 3 days and 5 weeks. In histologic analysis, ethanol exposure induced granular deposit formation and sinusoidal dilation in the acute model for 3 days. In the subchronic model for 5 weeks, ethanol exposure further increased the granular deposit formation, sinusoidal congestion, and mild fatty liver change. To determine whether ethanol-exposed liver is associated with changes of antioxidants levels, we performed reverse-transcriptase polymerase chain reaction (RT-PCR) analysis on ethanol-exposed livers of rats. In RT-PCR analysis, the mRNA levels of GPX1 and SOD1 were significantly increased as well as up-regulation of CYP2E1. In the glutathione assay, the level of glutathione was significantly reduced in response to ethanol in rats. Therefore, in this study, ethanol increased the level of serum GGT but depleted the level of glutathione. Moreover, the CYP2E1 was rapidly reflected to ethanol in rats. Taken together, our findings suggest that the elevated GGT is associated with cellular antioxidant defense system, and the CYP2E1 can be used for early diagnosis in alcohol-related diseases.